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The implementation of interdisciplinary teams in the intensive care unit (ICU) has focused attention on leadership behavior. A
daily recurrent situation in ICUs in which both leadership behavior and interdisciplinary teamwork are integrated concerns the
interdisciplinary rounds (IDRs). Although IDRs are recommended to provide optimal interdisciplinary and patient-centered care,
there are no checklists available for leading physicians. We tested the measurement properties and implementation of a checklist
to assess the quality of leadership skills in interdisciplinary rounds. The measurement properties of the checklist, which included
10 essential quality indicators, were tested for interrater reliability and internal consistency and by factor analysis. The interrater
reliability among 3 raters was good (𝜅, 0.85) and the internal consistency was acceptable (𝛼, 0.74). Factor analysis showed all factor
loadings on 1 domain (>0.65).The checklist was further implemented during videotaped IDRs which were led by senior physicians
and in which 99 patients were discussed. Implementation of the checklist showed a wide range of “no” and “yes” scores among the
senior physicians. These results may underline the need for such a checklist to ensure tasks are synchronized within the team.
1. Introduction
The intensive care unit (ICU) is characterized by life-
threatening and time-critical conditions which require the
synchronized and collaborative efforts of professionals of
several disciplines [1, 2]. Recent studies concerning optimal
team ICU care mention the importance of interdisciplinary
rounds (IDRs). IDRs are associated with improved patient
outcomes, reductions in preventable harm, and fewer con-
flicts among team members [3–9]. Therefore, the Society of
Critical Care Medicine has endorsed daily IDRs, which are
defined as rounds where the appropriate plan of care is agreed
on, understood, and executed as planned by all care providers
[3, 10]. Although there is no ambiguity about the goal of IDRs,
the execution varies because IDRs are complicated by factors
including limited time, multiple targets, patient instability,
highly technical therapies, and varied responsibilities of
different care providers [5, 9, 11–14].
Studies concerning interdisciplinary teams in the ICU
showed that the behavior of senior physicians seems to signif-
icantly influence the behavior of other teammembers because
of the hierarchic nature [8, 9, 15–17]. These findings have
brought attention to the relevance of leadership. Leadership
skills are crucially important for determining the extent to
which interdisciplinary teams provide coordinated and safe
patient care [6, 8, 18].
During IDRs, leading physicians have difficulty deter-
mining whether or not important aspects of the patients’ plan
of care are communicated effectively. Several studies have
described such problems [8, 19, 20]. Recent studies revealed
that checklistsmay be useful to structure the interdisciplinary
communication process in complex and dynamic situations
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such as IDRs in the ICU, but little information is available
about checklists which evaluate leadership skills during IDRs
[21–23].
We performed a study that tested the measurement prop-
erties and implementation of a checklist aimed at assessing
the quality of leadership skills while leading IDRs in the ICU.
2. Methods
2.1. Study Setting. This study was performed in 4 adult
ICUs at the University Medical Center in Groningen, the
Netherlands. In sum, these ICUs (thoracic, medical, surgical,
and neurologic) admit approximately 3,000 patients per year.
In all 4 ICUs, daily IDRs were organized separately from
morning rounds and change-of-shift reports. At the IDRs,
specialists shared information, addressed patient problems,
and planned and evaluated treatments [11, 24]. In a typical
IDR starting at 11:00AM, the care plans of approximately 12
patients were discussed over a 2-hour time period. Senior
physicians (intensivists) led the sessions, junior physicians
gave clinical patient presentations, and bedside nurses and
consultants gave additional current and appropriate infor-
mation. The presence of specialist consultants varied with
each patient and included surgeons, respiratory specialists,
nephrologists, or neurologists.
The study period ranged from July 2009 to May 2011.
For the present study, we analyzed data from 10 IDRs led by
10 experienced intensivists. Before the IDR started, a video
camera was placed in the corner of the meeting room to
enable the rating of all participants. At the end of the IDR,
the video camera was removed.
TheMedical Ethical Testing Committee of the University
of Groningen waived Institutional Research Board approval
for videotaping IDRs in the ICU because of the observational
design of the study and because of the fact that staff members
(not patients) were the study subjects.
2.2. Participants. All participants in the IDRs were informed
during ward and staff meetings about the videotaping. The
intensivists (9 men and 1 woman) each had 3–20 years of
clinical experience as certified intensivists. In order to lead
IDRs, intensivists were previously trained by role modeling
colleagues or other senior physicians.
The intensivists each volunteered to being videotaped
while leading one IDR, so the schedule for videotaping IDRs
was adapted to their roster. Their performance was individ-
ually assessed and discussed in reference to the checklist.
Anonymity of all participants was assured.
2.3. Development of the Checklist. The development of the
checklist was based on (1) the principles applied in human
factors engineering as described by Winters et al. and (2)
the Interdisciplinary Rounds Assessment Scale [22].The IDR
Assessment Scale was previously developed to assess the
quality of performed IDRs in the ICU and was described in
detail elsewhere [24]. The assessment of leadership skills was
not incorporated in this scale.
To test this IDR Assessment Scale, an exploratory factor
analysis was performed using the rotation method (Varimax
with Kaiser normalization) [24].The exploratory factor anal-
ysis revealed a solution with the minimum of three domains
[25]. A confirmatory factor analysis subdivided the 19 quality
indicators into 10 essential (with factor loadings on the first
domain > 0.65) and 9 supportive indicators.
Because confirmation of a well performed IDR in the
ICU was reached when the 10 essential quality indicators
were rated as “yes” or “not applicable,” we extracted these 10
essential quality indicators for further testing [24].
We compared the essential quality indicators of the tool
with results of a literature search about leadership in the
ICU [8, 26–29]. The search showed that perceived strong
leadership focuses on an open atmosphere and support for
team members by developing a common perspective on
the goals, defining boundaries, and managing expectations,
contributed significantly to good patient outcome, such as
reduced length of stay [12, 16, 30]. Leadership was defined
as “the process of influencing others to understand and
agree about what needs to be done and how to do it, and
facilitating individual and collective efforts to accomplish
shared objectives” [31]. From the perspective of the team
process, leadership includes a clear understanding of joint
responsibilities, along with continuous active cross-checking,
to prevent key activities from escaping attention [15, 16]. In
addition, the indicators were checked by asking critical care
physicians, nurses, and trainers for suggestions to reduce
ambiguity [22].
As a result, no additional indicators were considered
useful to lead IDRs [32]. Leadership components were con-
sidered to be reflected in the 10 essential quality indicators
which we combined into the checklist (Table 1).
2.4. Implementation of the Checklist. Implementation of the
checklist was realized by rating (in real life and by analyz-
ing videotapes) whether or not the 10 leading intensivists
demonstrated (non)verbal behavior which corresponded
with the respective quality indicators during 99 individual
patient presentations. A 3-point scale was used to classify
this behavior: (1) no (the behavior was not observed; 1
point), (2) doubt/inconsistent (verbalizations or behaviors
were inconsistent with the quality indicator; 2 points), or (3)
yes (the behavior was clearly observed and was consistent
with the quality indicator; 3 points).
Some items had a “not applicable” option if the indicator
could not be rated. The “not applicable” option was incorpo-
rated because indicators such as diagnostic plan discussed,
long term interventions discussed, and patient greatest risk
discussed may not be applicable in case of end-of-life pal-
liative care consultation or discharge from the ICU. The
“not applicable” option was also incorporated for indicators
which were related to junior physicians, ICU nurses, and/or
specialist consultants, to facilitate implementation of the
checklist to ICUs which were structured in different ways.
2.5. Training of Raters for Assessment. There were 3 raters,
including 1 senior physician, 1 ICU nurse, and 1 author
(communication trainer and nurse), who were trained by
assessing 9 videotaped patient presentations led by different
intensivists. Responses were checked manually to confirm
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Table 1: Definitions of the 10 essential quality indicators of the checklist∗.
Patient plan of care
(1) Main problem discussed (0.917)†
Verbal identification of the (provisional) main problem, according to patient’s response to treatment, or same as indication(s) for
admission to the ICU
(2) Diagnostic plan discussed (0.897)
To discuss specific activities (laboratory tests, computed tomography scans, radiographs, or consults with other consultants) for the
purpose of determining diagnosis or excluding specific problems or complications
(3) Provisional goal formulated (0.897)
What must be done to get this patient to the next level of care or discharged from the ICU?
(4) Long-term therapeutic items (>16 h) discussed (0.797)
(5) Patient greatest risk discussed (0.668)
The risk of a widespread or serious complication that can occur because of factors associated with the patient, therapy, or stay in the
ICU, or same as indication(s) for admission of patient to the ICU
Process
(6) Expectations made clear by consultants (0.762)
Consultant gives explanation, advice, or justification of specific therapeutic issues related to the patient
(7) Input of junior physicians encouraged (0.710)
Junior physicians have an opportunity to speak
(8) Input of nurses encouraged (0.732)
Nurses have an opportunity to speak
(9) Summary given (0.867)
Overview of patient’s treatment plan is given: diagnoses, goals, therapy, priority, and identification of responsible providers when
appropriate, the summary includes diagnostic plan
(10) It is clear who is responsible for performing tasks (0.710)
Core duties for team members are discussed tasks are cross-checked to ensure a shared understanding
∗Descriptions of each quality indicator were outlined in amanual for users. ICU: intensive care unit. †Numbers in parentheses were the results of a confirmative
factor analysis that found all factor loadings of 10 essential quality indicators on 1 domain.
definitions were applied uniformly and by testing interrater
reliability (definitions extracted from themanual were shown
in Table 1). When the interrater reliability was ≥0.70, the
training was considered effective and the 3 raters were
allowed to rate other patient presentations. The quality of
the individually tested patient presentations was checked
through random testing of patient presentations by another
rater to determine whether interrater reliability was ≥0.70
[33].
2.6. Statistical Analysis. The measurement properties of the
checklist were tested using interrater reliability and internal
consistency and by factor analysis [34]. Interrater reliability
was tested by 3 raters who examined the indicators in 9
randomly selected patient presentations [33, 35, 36]. Internal
consistency was measured with Cronbach 𝛼. A confirmatory
factor analysis was previously performed using the rotation
method (Varimax with Kaiser normalization) [24].
To evaluate the leading skills of the intensivists, we used
the 𝜒2 test (chi-square test) [37]. This test uses descriptive
statistics of data and compares the range of frequencies
of each essential quality indicator by each physician. The
hypothesized standard is the fact that “all 10 essential qual-
ity indicators are rated with “yes” or “not applicable” in
90% of each patient discussed during the IDR.” Significant
outcomes imply deviance from the hypothesized standard,
while nonsignificant outcomes imply a failure to reject the
null hypothesis.
3. Results
The interrater reliability of the checklist among the 3 raters
was good (𝜅, 0.85). To decrease potential bias from shared
understanding of the developed methods another 20 patient
presentations were corroborated by an additional indepen-
dent nonmedical rater, and the result showed good agreement
(𝜅, 0.82). Internal consistency was acceptable (𝛼, 0.74).
Confirmatory factor analysis showed all factor loadings of 10
essential quality indicators on 1 domain > 0.65 (Table 1).
Measurements of frequencies and the rangeof frequencies
of leading behavior by each intensivist showed varied results
and ranges per intensivist and per quality indicator (Table 2).
The differences between the hypothesized standard of
90% “yes” or “not applicable” cores and saturated results
showed that 9 of 10 essential quality indicators weremarkedly
rated lower than the hypothesized standard. Only 1 essential
quality indicator (expectations made clear by consultants)
was similar to the hypothesized standard of the 90% “yes” or
“not applicable” scores (Figure 1).
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Table 2: Implementation of the checklist of 10 essential indicators in clinical scenarios in the intensive care unit∗.
Essential quality indicator No (%) Doubt (%) Yes (%) Not applicable (%)
Domain “patient plan of care”
(1) Main problem discussed 21 (21) 19 (19) 59 (60) —
(2) Diagnostic plan discussed 23 (23) 3 (3) 66 (67) 7 (7)
(3) Provisional goal formulated 24 (24) 23 (23) 52 (53) —
(4) Long term interventions (>16 h) discussed 43 (43) 9 (9) 46 (47) 1 (1)
(5) Patient greatest risk discussed 59 (60) 8 (8) 32 (32) 0 (0)
Domain “Process”
(6) Expectations made clear by consultants 14 (14) 0 (0) 85 (85) 0 (0)
(7) Input of junior physicians encouraged 27 (27) 28 (28) 41 (41) 3 (3)
(8) Input of nurses encouraged 17 (17) 16 (16) 66 (67) 0 (0)
(9) Summary given 49 (50) 12 (12) 38 (38) —
(10) It is clear who is responsible for
performing tasks 77 (78) 8 (8) 14 (14) —
∗
𝑁 = 99 patient presentations in 10 interdisciplinary rounds led by 10 senior physicians. Essential indicators of the checklist: each item was answered with
either 1 (no), 2 (doubt), 3 (yes), or not applicable (except that there was no “not applicable” option for items 1, 3, 9, and 10.The data was reported as the number
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Figure 1: Results of the differences between the hypothesized and
saturated model (with 95% confidence interval), with 99 patient
presentations during 10 interdisciplinary rounds by 10 leading
intensivists.
4. Discussion
We have tested the measurement properties and implemen-
tation of a checklist aimed at assessing the leadership skills
in leading IDRs in the ICU. The tests showed good interrater
reliability and acceptable internal consistency. Confirmatory
factor analysis showed all factor loadings on 1 domain. The
checklist was applied to 99 patients’ care plans which were
discussed during IDRs in 4 adult ICUs led by 10 experienced
intensivists. Frequency tests showed a wide range of “yes” and
“no” responses among the intensivists.
Implementation of the checklist showed rating the essen-
tial indicators is appropriate for real-time assessment. We
felt the use of videotaped IDRs was helpful in the process of
evaluating and giving feedback to intensivists.
Strengths of this study included the use of a quan-
titative checklist to assess leadership skills while leading
IDRs because this checklist identified issues that were not
obvious to intensivists. Evaluation of the checklist during
ward and staff meetings with all participants of the IDRs
present demonstrated the attention of physicians may be
dominated by choices which require immediate attention,
such as ventilator settings, vasopressors, and imaging studies.
Long term interventions and coordination are given little
attention but are important. In addition, attention to the
communication process is often taken for friendliness rather
than insurance that appropriate technical choices are applied
uniformly.
Limitations of this study include the performance of the
study at a single centre, which may limit generalizability. In
addition, in the beginning the intensivistswere not inquisitive
about the checklist because they considered their IDRs to be
adequately performed and they were surprised by the results
of the study.They assumed that they haddiscussed all relevant
indicators in the same way. Familiarity with the checklist may
have generated other outcomes. Furthermore, there was no
assessment of the scores for predictive value for any type of
patient outcome, such as length of stay.
The study has clinical relevance because adequate lead-
ership skills may improve patient care. Positive associations
were found between adequate interdisciplinary communica-
tion of leaders and satisfaction with quality of care and the
ethical climate [37].
In the present study, large differences in the way senior
physicians led IDRs became apparent, such as different
manners of determining and/or communicating the patients’
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plan of care. This can cause confusion and conflicts among
team members.
Although beyond the scope of our study, the varied per-
formances of senior physicians while leading IDRs showed
that the current way of learning to lead IDRs by rolemodeling
may be an ineffective way. This is because many physicians
may assimilate leadership techniques that are inadequate.The
checklist may provide feedback for the leading physicians,
the ICU teammembers, andmanagement to guide individual
leading skills and team leading skills, and this may improve
the potential for developing appropriate treatment plans for
the ICU patient.
Checklists are considered to be useful to structure the
interdisciplinary communication process in complex and
dynamic situations in the ICU, such as IDRs, in order to
engage in a necessary strategy. This strategy is otherwise
complicated because of diversity of perceptions, educational
backgrounds, and responsibilities of team members and
consultants [5, 38–40].
However, despite the corpus of evidence regarding the
benefits of checklists, medicine remains slow in broadly
adopting them into practice [23]. Therefore, before, during,
and after implementation of this checklist, it remains impor-
tant for identifying and mitigating local team barriers to
complete checklist items. This can be effectuated by training
sessions. During these (leadership) training sessions, it could
be helpful to provide feedback by reviewing fragments of
videotaped IDRs to improve awareness and to diminish the
resistance of using checklists [32].
In the present study, the male to female ratio (9 : 1) may
have skewed the results. Leadership behavior may be affected
by gender and personality [41, 42]. During resuscitation
tests female students showed less leadership behavior and
had less hands-on time than male students. However, male
providers had less leadership skill when tasks required com-
plex social interactions, which required more relationship-
oriented (female) leadership, in accordance with gender
stereotypes [41, 42].The effect of gender on leading IDRs and
on leadership in general needs further study.
Future studies may evaluate the effect of using this
checklist on the predictive value for outcomes such as
staff, patient, or family satisfaction or clinical outcomes. In
addition, future research may evaluate the extent to which
scores improve when physicians were given the checklist to
guide their meeting, and physicians may use the checklist
as a self-assessment checklist at the end of the IDR. It may
be necessary to repeat the present study in other health care
settings than the ICU to further develop the checklist and
establish generalizability.
5. Conclusion
The novel checklist which assesses the leadership skills of
intensivists while leading IDRs in the ICUdemonstrates good
reliability and acceptable internal consistency.Assessing lead-
ership skills of intensivists with the checklist showed varied
ranges per intensivist and per quality indicator. Future work
could be aimed at comparing the findings of the previously
executed intervention study, in which the intervention group
received a one-day training to improve their leading skills,
with a new study in which controls use this novel checklist
to evaluate themselves while leading IDRs [32]. It would be
interesting to use this checklist on the predictive value for
outcomes such as staff, patient, and family satisfaction or
clinical outcomes.
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